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PAHEBOE nOKPblTHE H CnOCOE ErO IIOJiyHEHHfl 

M3o6pe T eHHe oxhochxc* k oSnacxn MeflHUHHbi, a hmchho k hobmm 
JieKapcTBeHHBiM (J)opMaM, npeflHasHaneHHBiM #jia o6pa6ox K n paHeBtrx 
noBepxHocTeH h cnocoGaM hx nojiyqemra. 

MsBecTHo HcnojibsoBaHHe #jw 3a>KHBJieHH* pa H XHMHKo-4>apMan.eBXfiHecKiix 
h hhbix npenapaTOB b pasjiHHHtix JieKapcxBeHHBix 4>op M ax, HanpHMep, b BH^e 
Masefi, cycneHSHH, rniacxBipeft, npnMoneK, rnieHOK, rejiefi, raaporejiefi h t. n. 
obopMax (nar. CUIA JY2 5169630, 1992, kji.A61 L 7/48; nax. CUIA JY25324508, 
1994, kji. A61 K 45/05; nax CUIA Jfe 4,570,696, 1986, kji. A61M 005/20; nax. PO 
JNTo2007180, 1994, kji. A61 L 35/78, nax. PO JY 2 2028158, kji. A61 L 15/38; nax. 
CUIA jYo6608040, 2003, kji. A01N 043/04; A61K 031/71; nax. CUIA JYo 4572906, 
1986 kji. A61F 013/00; A61K 037/00; nax. CUIA JYo 6509039, 2003 kji. A61K 
031/722; nax. PO JYo 2193895, 2002, kji. A61L 15/28). ** ? ' 

OCHOBHOH npoGjieMOH BOSHHKaiOmeH n P H HX HCnOJIBSOBaHHH aBJiaexc* 

onxHMaji&Hoe coHexanne 6aKxepnmmHBix h paH03a>KHBJiaiomHx xapaKxepncxHK c 
rasonpoHHnaeMocxBK) n bbicokhmh sKcnjiyaxannoHHBiMH xapaKxepncxHKaMH 
(npoHHOCTBio noKpBixHH, JierKocxBio oxAejieHna oxpaHesofi nosepxnocxH h x.fl.). 

Oahoh H3 HaH6onee nepcneKXHBHtix JieKapcxBeHHBix $opu m x JieneHna paH 
aBJiaexca KOJiJiarenoBas ry6 K a hjih noBHSKa, na Koxopyn) naneceHO aKXHBHoe 
Hanajio. HsBecxno, b nacxHocxn, npHMenenne fl jia jieHeroui pa H nopncxbix r iy 6oK 
H3 KOJiJiarena (asx. cb. CCCP JY 2 561564, 1965, kji. A61 K 37-00); cLecn 
>KejiaxnHa, xnxo3aHa h $opMajit,zjenma (nax. KHP JY2 1097980, 1995, kji. A61 L 



14/44); yKonaTMHa u c|3opiviajii>zierH^a c #o6aBKaMH bhthGhothkob (naT. PO .Vj 
2033149, 1995. kji.A 61 L 15/44 ); uejuiKxno3fei h XHT03aHa (aKu. 3a*BKa ftnonvM 
M>0376029, 1990, km. A61 L 15/44); KOJiJiareHa h xnT03aHa (naT, PCT JS r i>850441 3, 
1986, KJi. C08 L 89/09); KOMnneKca KOJiJiareHa m XHT03ana c aooaBKCH 
aHTH6aKTepHajibHbix BemecTB (naT. PO No 96124444, 1998, kji. A61 L 15/28). 

OCHOBHblMH He^OCTaTKaMH ^aHHBIX ry60K HBJlfleTCfl OTHOCHTeJlbHO 

HeBbicoKan paH03a^KHBJiHK)iu;a5i aKTHBHOCTb, o6yanoBJieHHa5i 3ajiMnaHHeM ry6xH 
Ha paHe, a TaioKe hhcto KOJijiareHOBBix ry6oK - nnoxHM nonBOAOM 

KHCJiopona k 30He penapau;HH. 

HanGojiee 6jth3khm no TexHMHecKOH cymHOCTH h AOcraraeMOMy s^eiay k 
sa^BJi^eMOH rpynne H3o6peTeHHH SBJBieTCii paHee pa3pa6oTaHHoe aBTopaMH 
ry6naToe paHeBoe noKptiTHC «XHTOCKHH» Ha ocHOBe KOJiJiareH-coAep^camero 
MaTepiiana h cnoco6 ero nojiyneHHii (C bh #6T6 jibctbo Ha nojiesHyio MO^ejiL 
JMb8608 PO, 1998, MKH A 61 L 15/44). 

Ty6ica «Xhtockhh» coctoht H3 CMecH (JraGpHJiJi KOJiJiareHa h bojiokoh 
XHT03aHa 5 npHHeM c|)h6phjijibi KOJiJiareHa 3aKpemieHBi b npocTpaHCTBe c 
noMomtK) ceTHaTofi CTpyKTypti Ha ocHOBe MOJieKyji XHTOsaHa h 
CTpy KTypoo6pa30BaTeji5i . 

B KanecTBe CTpyKTypoo6pa30BaTejra Hcnojib3yiOT c^opMajib/jerju, 
rjryTapoBbiH ajiBflera^ h Apyrae 6H<|>yHKi];HOHajn>Hbie areHTbi. /Jjiz 6oJiBHieft 

3JiaCTHHH0CTH B COCTaB flOnOJIHHTeJIBHO BBO^OT aMMOHHHHbie COe^HHeHH^ B 

KanecTBe >KejiaTHHH3Hpypomero areHTa, a riix noBbiiueHHii acj^eKTHBHocra - 
6HOJiorHHecKH aKTHBHBie BemecTBa (BAB), HanpHMep, aHTHcenraKH, 

aHTH6HOTHKH, (J)epMeHTI>I, BHTaMHHBI, npHHeM rH^pO^oGHBie JieKapCTBeHHBie 

BemecTBa 3aiaiK>HeHbi b jihiiocombi. CoflepacaHHe BAB cocTaBuseT, KaK npaBHJio, 
0.01 - 1.0 % no cyxoMy Becy. 

Ty6Ky «XHTOCKHH» totobht cjie^yioiijHM o6pa30M. HaBecKH xHT03aHa h 
KOJiJiareHa OTAejiBHOj pacTBopaioT b yKcycHOH khcjiotc, 3aTeM CMCiuHBaioT 
pacTBopBi, no^BepraioT nojiyneHHyio cMect AHajiH3y npoTKB AHcrajiJiHpoBaHHOH 



BOAbI C nepHCUMHCCKOM CMCHOH BOAbI RO TQX nop, nOKa pH AHaJlH3>*eMOH CMeCH 

He npeBbiCHT 5.2, 3aTeM Ao6aBJi5nox BAB h CTpyKTypoo6pa30BaTejib. 

no.iyHeHHbiR pacTBop 3aMopa>KHBaK)T b cy6jiHMauHOHHofi KaMepe ao - 35*C 
h jxanee noABepraK)T cyGjiHMaunoHHOH cyiuKe. 

CnHHM H3 Bbl^BJICHHblX aBTOpaMH HeAOCXaTKOB TaKOll ry6KH HBJIfleTCfl 

npHcyTCTBHe ocxaTOHHbix kojihhcctb yiccycHOH khcjioxbi, KOTopas npHAaex eft 
HenpHATHbiH 3anax. h MO)Kex Bbi3braaxb pa3Apa>KeHHe xKaHen paHbi. C uejibK) 

yflaJieHHfl H36bIXOHHOH yKCyCHOH KHCJIOTbl npOBOAMJIH AHaJTH3 nOJIHMepHHX 
paCTBOpOB npOTHB BOAbI B TGH6HHC flJIHTeJTbHOrO BpCMCHH (AO 6 CyTOK) CO 

cmchoh pacTBopa oahh pa3 b cyTKH. OAHaKo h b 3tom cjiynae b nojiyneHHOH 
ry6ice npncyTCTByioT ocTaTOHHbie KOJinnecTBa yKcycHOH khcjiotbi. KpOMe Toro 
xaicaa npoijeAypa cHH^caeT npoH3BOAHTejibHOcxb npoijecca. 

Ochobhoh He#ocTaTOK KaK ry6KH ? xaK h cnocoSa ee nojiyHemw - Gojibihoh 
npoij^eHT 6paKa npH npOMbinuieHHOM npoH3BOACTBe (ao 70%). Oh Bbipa^caeTC^ b 
tom, hto b xo^e JiHO(|)HJiH3au(HH nacTO Ha6.nioAaeTCH KOHTpaKm^ ry6oK, 
3aKJiioHaioii];a^c>i b OKaxmi ry6KH (yMeHbineHHe njioma^H ry6i<H b pe3yjibTaTe 
jiHo4)HJiH3aij;HH ao 30% ot hcxoahoh) c noxepeft nopHcxofi cxpyicrypbi, a TaK^Ke 
ee BcnsHHBaHHe h BbiraSaHHe c noxepen hjiockom ^opMbi. B pe3yjibxaxe sxhx 
5iBJieHHH paHeBoe noicpbiTHe nojiynaexcii >i<ecxKHM, njioxo MOAennpyex paHeByio 
noBepxHoexb. 

rio-BHAHMOMy 5 Ha B03HHKH0BeHHe KOHXpaKE[HH TySoK CHJIbHOe BJlHHHHe 

OKa3bmaeT CKopocTb 3aMopa>KHBaHH^ nojiHMepHoro pacxBopa (reus). Ha 
HcnojibsyeMbix b npoMbiuxneHHocxH ycxaHOBKax npn CKopocx^x 3aMopa>KHBaHH5i 
6ojibiue 47nac b Maxepnane B03HHKaiox (^JiyKxyai^HH xeMnepaxypbi, hto 
npoBoi}Hpyex 4)opMHpoBaHHe HepaBHOMepHon CTpyKTypbi nop h HepaBHOBecHoe 
(j)a30Boe pa3AejieHHe 5 npHBOAHHi.ee npH AanbHenuieH cyniKe k Aec[>opMamiH 
njracTHH Maxepnajia h noTepe nopHcxocxn. 

KoHTpaKUHH rySoK xaioice Mo>Kex 6bixb CB*3aHa c rHApaxaijHeH xnxo3aHa. 
MojieKyjibi XHxo3aHa b pacTBope no Mepe noBbimeHHH pH b xoAe AHajiH3a 
AenpoxoHHpyioxcH. E[pn 3tom ohh o6pa3yiox 6ojibHioe KonHHecxBO CHJibHbix 



BoziopojHbix cBjnefi zipyr c apyroM h, bo3mo>kho, OKpy>KaK)mHMH Mo.ieKy.navti 
KOjmareHa. no Mepe /lenpoTomnauHH xHT03aHa cHH>i<aeTCfl kojiuhcctso 
3apsr>KeHHbix aMHHorpynn, yMeHbiuaeTca raapaTauHfl MO.ieKyji, mo nvu 
jiajibHefiiueM noBbimeHHH pH ao 6,3 h Bbiiue mo>kct npHBecTH k Bbijie.ieH]'::-o 
xHT03aHa H3 pacTBopa hjih b BH^e ocaflKa hjih b BH^e KOMnjieKca xHT03aHa c 
KOJiJTareHOM (TlaTeHT ClUA N° 4572906, 1986 kji. A6 IF 013/00). 

3ajtaHaMH, ctoabijjhmh nepea aBTopaMH, aBJianocb co3jiaHHe ry6KH, 
o6jia^aiomeH 6ojiee CTa6njibHOH CTpyicrypoH h 6ojiee TexHOJiorHHHoro cnocooa 
ee nojiyneHHH. 

^Jia pemeHHa yKa3aHHbix 3a^an, aBTopaMH 6hjio npe,ruio>KeHo HOBoe 
ry6naToe noicpbiTHe c Hcnojib30BaHHeM BemecTB, c|)HKCHpyK)iH,HX TpeTHHHyio 
CTpyKTypy ry6KH npn oflHOBpeMeHHOM HCKjnoneHHH Hcnojib30BaHHs b 
TexHOJioraH yKcycHOH khcjiotm. 

IlocTaBJieHHaa 3a^ana pemajiacb 3a cneT co3^aHHa ry6KH, b cocTaBe KOTopon 
BMecTO yKcycHOH khcjiotm Hcnojib3yiOT cMecb nonnocHOBHbix Kap6oHOBbix 

KHCJIOT (TUCK) H aMHHOKHCJIOT (AK), npH CJieflyiomeM COOTHOUieHHH 

HHrpeAHeHTOB b ry6naTOM noicpbiTHH (%% Mace): 

KojuiareH - 19-56, 
XHT03aH - 18-58 
riojiHocfciOBHbie Kap6oHOBbie khcjiotbi 0.5-10 
Amhhokhcjiotbi - 2-15 
TjiyTapOBbiH anb^eraA - 0.5-5 
BcnoMorjaxejibHbie BemecTBa - ocTajibHoe. 

B KanecTBe nojiHOCHOBHbix KapSoHOBbix khcjiot paHeBoe noRpbirae (PIT) 

COflep>KHT HHTapHyiO KHCJIOTy, fl6jIOHHyiO KHCJIOTy, rjiyTaMHHOByK) KHCJIOTy, 
aCKOp6HHOByK) KHCJIOTy, CaJIHU,HJIOByiO KHCJIOTy HJIH HX CMeCH. 

B KanecTBe BcnoMoraTejibHbix BemecTB ry6Ka coAep>KHT, b HacraocTH, 
JieKapcTBeHHbje BemecTBa, noBbiuiaiomHe ee jieHe6Hbie CBOHCTBa, HanpHMep, 
eynepoKCH^HCMyTa3y hjih 6eTa-KapoTHH; BemecTBa, ycHJiHBaiomHe 
aHTH6aKTepHajibHyio 3am.HTy, HanpHMep, xjiopreKCH^HHa 6HrjnoKOHax hjih 



nonHcenT; nnacTHOHKaTopti H3 rpynnw nojiHcnnpTOB, HanpwMep. r.iifixepHH; 
BMCOKOMOJieKyn^pHbie BemecTBa, yjiyHLuatomne ajxre3uio k paHCBC h 
noBepxHocTH h ycHJiHBaioiiiHe bbixoa JieKapcTBeHHBix BemecTB. HanpMMe?, 

nOJIHBHHHJIOBbIM CIlHpT. 

Cnoco6 nojiyneHH^ paHeBoro noKptiTHfl, BKjnonaeT b ce6s pacTBopeHHe 
XHT03aHa h KOJiJiareHa b Kap6oHOBtix KHCJiOTax, flHajiH3 noJiyneHHoro pacTBopa, 
BBe^eHHe BcnoMoraTejibHBix BemecTB h CTpyKTypoo6pa30BaTeji5i c nocjienypomeH 
jiho4>hjibhoh cyiiiKOH npH HcnojiB30BaHHH b KanecTBe KapGoHOBHX KHCJIOT 

nOJIHOCHOBHMX KapOOHOBBIX KHCJIOT B COOTHOIII6HHH KHCJIOTBK paCTBOp^eMbie 

BemecTBa ot 0,5:2 ro 2:1 no cyxoMy Becy, h BBe^eHHH nocjie ^najinsa b 
nojiyneHHyio CMecL aMHHOKncjioT b KOHijeHTpaijHH ot2ao 15% Mace no cyxoMy 
Becy. ripn 3tom cMemeHHe pacTBOpOB KOJiJiareHa h xnTosaHa onTHMajitno 
npoH3BOAHTi> He MeHee neM 3a 12 nacoB ro Hanajia #najiH3a, a caM ^HajiH3 
npoBOflHT nporaB o6ecconeHHon bo,h;bi (3JieKTponpoBOAHOCTi> MeHee 8xl0' 6 Cm) 
npn OTHonieHHH pacTBopa k Bo^e He MeHee 1 : 1 00, b TeneHHH no KpairaeH Mepe 1 6 
nac. ,ZI,HajiH3 3aKaHMHBaioT npn ,n; o cth>k e h h h b pacTBOpe nojiHMepoB 3a,aaHHoro 
pH, BejiHHHHa KOToporo KOJieGjieTc^i b ^HanasoHe 5.2-6.5 b 3aBHCHMOCTH ot 
BBi6npaeMoro cocTaBa noKpBiTHH. 

B KanecTBe BcnoMoraTejiBHBix BemecTB b CMecB nocjie ^HajiH3a bbo^t 10- 
30% Mace njiacTH(|)HKaTopa 9 BBi6paHHoro H3 rpynnti nojiHcnnpTOB, HanpiWep, 
rjiHuepHHa h/hjih BbicoKOMOJieKyjuipHbie BemecTBa, HanpHMep, nojiHBHHHJioBLiH 
cnnpT b KOJiHHecTBe #o 5% Mace, h/hjih ao 0.6% Mace. BemecTBa, ycHJiHBaiomHe 
aHTn6aKTepHajiBHyK) 3amHTy, HanpHMep, xjiopreKCH^HHa 6nrjnoKOHaT , hjih 
nonHcenT. 

FIpH ocymecTBJieHHH sasBJweMoro cnocoGa o6m;ee KOJinnecTBO EQKK 
noA6npaK>T TaKHM o6pa30M, hto6bi o6ecnenHTB 3^4>eKTHBHoe pacTBopeHHe 
XHT03aHa h KOJiJiareHa. Oho, aoji^cho cocTaBJi^TB no oraoiHeHHio k nojiHMepaM ot 
0,5:2 flo 2:1 no cyxoMy Becy. j 

FIpH HCnOJlB30BaHHH MeHBIIIHX KOJIHHeCTB KHCJIOT HeB03MO>KHO ^oSHTBCH 

nojiHoro pacTBopeHHK xHTO3aHa b npneMJieMBie cpoKH (^o 14 cyT.). IIpH 



HenOJIHOM paCTBOpeHHH XHT03aHa H3 COCTaBa nOKpblTHfl HCKJHOHaiOTCfl 
TpyAHOpaCTBOpHMbie BblCOKOMOJieKyJIJIpHbie (j)paKU,HH XHT03aHa, KOTOpbie 
o6naAaK)T OOJlbllieH COBMeCTHMOCTbK) C TKaHflMH opraHH3Ma, HeM 
HH3KOMOJieK)'.lJipHbie (j)paKI4HH H B CBJI3H C 3THM npeflCTaBJIJUOT 6o.HblIP.TO 

ueHHOCTb b KanecTBe MaTepHana paHeBbix noKpbiTHH. Ylpn BBeneHHH KOJiHHecTBa 
khcjiot oojiee HeM 2:1 no OTHomeHHio k Becy nojiHMepoB nojiyqeHHbiH pacTBop 

CTaHOBHTCa CJ1HL1IKOM KHCJIBIM H pa36aBJieHHbIM H npOU,eCC CHHTe3a yCHOJKHHeTCJI. 

B KanecTBe nojinocHOBHbix Kap6oHOBbix khcjiot Jiynme Bcero Hcnojib30BaTb 
ji6jiOHHyio, aHTapHyio, h T.n. khcjioth hjih hx CMecH zyui aocTH^ceHiw 
onTHManbHOH 6H0C0BMecTHMOCTH, KaK BxoAHmHe b u,hkji Kpe6ca. 

B ocHOBe npe/maraeMoro peineHHj? jie>KHT cjie/ryiomee npe^nojiomeHHe. 
CoraacHo TeopHH cySjiHManHOHHofi cyniKH (L.M.Crow, J.F.Carpenter. 
Interaction of sugars with membranes./ Biochimica et Biophisica Acta, 947 (1988), 
p. 367-384; J.F.Carpenter, J.H.Crowe, The mechanism of Crioprotection of 
proteins by solutes./ Criobiology, 25, p. 244-255.) TperaHHaa CTpyiaypa 
6HOJiorHHecKH aKTHBHbix MOJieKyji, b tom HHCJie h nojiHcaxapHjiOB b pacTBopax 
CTa6HJiH3npyeTCH raflpaTHMM ciioeM (MOJieKyjiaMH) Bo^bi BOKpyr nojispHbix 
rpynn. MojieKyjibi MoryT 6biTb CBjreaHbi BO,a,opo,n;HbiMH cbs3S(mh c nojuipHbiMH 
rpynnaMH nojiHMepa. IJpH BbicyniHBaHHH 3Ta BO#a yflajiaeTCH, hto 

COnporio^AaeTCH Heo6paTHMbIMH H3MeHeHHJIMH B CTpy KTypH OH HeJIOCTHOCTH 

6HonojiHMepa. CvmaKO HeKOTOpbie HH3KOMOJieKyjiHpHbie BemecTBa cnoco6Hbi 
3aMemaTb Bo^y BOKpyr nojiapHbix rpynn h CTa6HJiH3HpoBaTb CTpyKTypy 
MaKpoMOJieKyji npn BbicyniHBaHHH h b cyxoM cocto^hhh. riojiaraiOT, hto 

MOneKy'jIbI CTa6HJIH3aTOpOB CBa3bIBaiOTCa BOtfOpOflHblMH CB*3flMH C nOJIHpHblMH 

rpynnaMH 6HonojiHMepa h CTa6HJiH3HpyioT ero CTpyKTypy. Tlon6op 
CTa6HJIH3aTOpOB K KOHKpeTHbIM CHCTeMaM noA6HpaeTC*i, KaK npaBHJio, 
3KcnepHMeHTajibHO. B qacTHocra, Hcnojib30BaHHe b KanecTBe CTa6HJiH3aTopoB 
moho- k ^HcaxapHAOB, nepcneKTHBHbix rjih CTa6HJiH3anHH 6ejiKOB, KaK noKa3ajin 
npoBe^eHHbie Hccjie^oBaHHa, b paccMaTpHBaeMOM cjiynae Henejiecoo6pa3HO, TaK 
KaK ohh ^enaioT ry6Ky jkcctkoh h He HyacHbi b paHe. 



KaK noKa3aiiii npoBe.neHHbie sKcnepHMeHTbi, jiyHWHe pe3y.ibTaTbi 
npe^OTBpameHHa KOHTpaKUHH ry6KH b npouecce cy6jiHManHM ^aeT BBeiieHHe 

aMHHOKHCJIOT. OflHaKO, BB&JXQHVIQ aMHHOKHCJIOT B CMeCb JIO CTaZlHH J.MSLiy.ia 
HeB03MO>KHO T.K. B XOAe AHaJIH3a H3 CMeCH yAaJlflfOTCJI HH3KOMOJieK\-.15ipHbie 
KOMnOHeHTbl CMeCH, B TOM HHCJie H aMHHOKHCJlOTbl. ]~l03T0My aMHHOKHCJIOTbl 

BBom^ b pacTBop nocjie AHajiH3a b KOJinnecTBe ot 5 ao 20% Mace no cyxo\iy 
Becy. B KanecTBe aMHHOKHCJIOT Hcnojib3yiOT rjiyTaMHHOByio KHCJioTy, rjTHUHH, 

BaJTHH H T.A- 

BBe^eHHe b CMecb MeHee 5% aMHHOKHCJIOT He^ocTaTOHHO ajui nposBJierora 
KpnoreHHoro 3ainHraoro sdpdpeKTa, t.k. cocTaBbi c hh3khm coAep;KaHHeM 

aMHHOKHCJIOT CKJIOHHbl K HeperyjIHpHOMy (J)OpMHpOBaHHK) o6jiacTeH 

KpHCTajuiHHecKoro Jib^a b MaTepnajie npn 6mctpom 3aMopa>KHBaHHH. BBeAemie 
aMHHOKHCJIOT 6ojiee oahoh nsrroH ot o6mero cyxoro Beca Pn npHBOAHT k 
KOJiJiancy nop b MaTepnajie npn cy6jiHMau,HH h nocjieAyiomeMy nojiyneHino 
Ba3Koro MaTepnana c 6ojk>hihm coflep^caHHeM BJiarn h OTcyTCTBHeM nopncTOH 
(rySoHHog) CTpyKTypw. OnraMajibHOH KOHneHTpanneH sBJtaeTCii 7-10% Bee. 

BBefleHHe KOMnneKca 3apaaceHHbix MOJieKyji, no3BOJiaeT ^HKcnpoBaTb 
npocTpaHCTBeHHyio CTpyKTypy noKpbiTHJi h CTa6HJiH3HpoBaTb , nponeccbi 
nopoo6pa30BaHHii. KpoMe Toro, nojiyneHHaa CTpyKTypa, KaK noKa3ain 

SKCnepHMeHTbl, AOnOJIHHTejIbHO n03BOJI5ieT nOBMCHTb 6HOCOBMeCTHMOCTb 

paHeBoro noKpbiraa c TKaHHMH opraHH3Ma. 

npn 3tom 6ojibinoe bjihhhhs Ha CBOHCTBa nojiyqaeMOH ry6KH npnoGpeTaeT 
npnpoAa Hcnojib3yeMoro XHTO3aHa. B nacraocTH, >KejiaTejibHO Hcnojib30BaTb 
XHT03aH c MOJieKyji^pHon Maccofi Bbinie 200 K^a. 

TaKHe Tpe6oBaHHa k XHT03aHy o6ycjiOBJieHbi cjieAyiomHMH npHHHHaMH. 

XHT03aH npeflCTaBJiaeT co6oh AeaHeTHJrapoBaHHbiH h nacTHHHo 

AenOJIHMepH30BaHHbIH XHTHH, COCTOJHUHH H3 3BeHbeB rjIJOK03aMHHa, CB^3aHHbIX 

1-4 - 6eTa - rjiHK03HAHOH CB«3bio. npn stom, ocHOBHbie 3KcnjryaijanHOHHbie 
CBOHCTBa XHT03aHa onpeAejiHK)TCH ero CTeneHbio AeaueTHJiHpoBaHHH h 
MOJieKyjiapHWM BecoM. TaK rjw mcahhhh ckhx nejien o6biHHo npHMeH^eTca 
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XHT03aH co CTeneHbfo jeaueTHJiiipoBaHHa 6ojibuie 85%. B xoje nepeBoaa XHTHHa 
b XHT033H peaKunx JieaueTHJiHpoBaHHfl conpoBo>i<aaeTca pa3puBOM nojiiiMepKoH 
uenH h yMeHbiueHJfeM CTeneHH nojiHMepH3auHH, mto bjihact Ha ero TOKCunecKHe 

CBOHCTBa. 

B MOAeJibHbix onbiTax no Bbipaiu,HBaHHK> cj}H6po6.nacTOB Ha n.ieHKax 
OTJiHTbix H3 XHTosaHa 6bmo ycTaHOBJieHO, mto XHTosaH c MOJiejcyj^pHOH MaccoH 
HH>Ke 100 K^a rrpoaBJiaeT h eKOTopBie UHTOTOKCHHecKHe CBOHCTBa. Ohh 
BbipaxcawTca He b ra6ejra hchbothmx kjictok, a b hx Hecnoco6HOCTH o6pa30B2Tb 

MOHOCJIOH Ha HOBepXHOCTH nJieHKH. CaMH KJieTKH HMdOT Heo6bIHH\TO 
MOp(J)OJIOrHK). 

HaH6ojiee BepoarabiM o6-bacHeHHeM aBJiaeTCH npoHHKHOBeHHe MOJiek-yji 
HH3KOMOJieKyjiapHoro XHTosaHa b KJieTKy h ero CBastiBaHHe c 6ejiKaxra 
iIHTOCKejieTa h mrronjia3MH. XHT03aH c MOJieicyjrapHOH Maccofi Bbiine 350 K^a 

HeTOKCHHeH flJIH $H6po6jiaCTOB, MOHOCJIOH o6pa3yeTC*. CaM rjIK)K03aMHH H 

ojiHroMepbi XHT03aHa c MOJieKyjiapHofi Maccofi HH^ce 10 K^a Taioice HeTOKCHHHbi. 

nO^oSHaH 3aBHCHMOCTb TOKCHHeCKHX CBOHCTB OT MOJieKyJMpHOH Maccw 
06Hapy5KeHa HaMH TaiOKe H ffflSL MHKpOOpraHH3MOB MHKpO(|)JIOpbI KHHieHHHKa. 
XHT03aH HH3KOH MOJieKyjiapHOH MaCCBI IipOflBJIJieT B OTHOUieHHH HHX 

6aKTepHOCTaTHHecKHe, a bo MHorax cjiynaax h 6aKTepHU,HflHbie CBOHCTBa. 

i nosTOMy b paMKax HacTo^mero H3o6pereHira fljia paHeBbix noicpurafi, 
CTHMyjiHpyiom,nx penapaTHBHbie npoueccbi b paHe, HcnojibsoBajics xHTOsaH c 
MOJieKyjiiipHOH MaccoH Bbinie 200 K#a. HroKOMOJieicyjiapHyio <J>paKm«o, KaK 
npaBHJio, y^aji5iK)T xpoMaTorpa^HHecKH hjih nepeoca^eHHeM XHTosaHa npn pH, 
Gjihskom k HeHTpanbHOMy, T.e. b yanoBHHx, Kor^a HHSKOMOJieicyjrapHbie drpaicuHH 
KaK 6ojiee BoziopacTBopHMbie, ocTaroTca b pacTBope. 

CneuHajibHbie T pe6oBaHH* k xapaicrepHCTHKaM Apyrnx HHrpejjHeHTOB, 
Bxo^mHX b noKpbiTHH, OTcyTCTByioT. HanpHMep, b KanecxBe hctohhhkob cupta 

MOWHO HCHOJIbSOBaTb KHCJIOTOpaCTBOpHMblH KOJIJiareH, npOHSBOAHMOH (})HpMOH 

OAO «BejiK03HH» (Pocch*, r.JIyra), >icejiaTHHa irameBofi hjih (£>a P Ma K oneHHOH 
rpa#an,HH, BbicoKOMOJieKyjispHaa h TOMy noflo6Hwe npoMbiuiJieHHbie npo/jyicma. 



Xhto33h c nono6HbiMn xapaKTepHCTH KaM h, b nacTHocTH, BbinycKaeica 
(J)HpMa.MH 3AO «CoHaT», 3AO «BHonporpecc» (Poccha, r.MocKBaj, a TaKi^ce 
HeKOTopbiMH jpyrn.MH. 

OnTHMajibHO yjajiHTB HH3KOMOJieKyjmpHyio c|)paKu,HK> b xo/ie riHEunoa. U-dh 

3TOM OTajlH3 nOJIHMepHOH CMeCH npOTHB BOAbI n03BOJiaeT OAHOBpeMeHHO c 3THM 

yaajuiTb H3 pacTBopa h36mtok Kap6oHOBbix khcjiot, nome/uiiHX Ha pacTBopemie 
KOJiJiareHa h xnT03aHa, HH3KOMOJieKyjiapHbie npHMecH, npnaaiomHe nojiHMepa.M, 
b nacTHOCTH. >KejiaTHHe HenpHarabie 3anaxn, a TaK}i<e H36biTOK cojieH h 
nocTopoHHHe HH3KOMOJieKyjrapHbie npuMecw, npncyTCTByroiuHe b 
npoMbiuiJieHHOBbinycKaeMbix npenapaTax KOJinareHa h xHT03aHa. ,2,HajiH3 k Tony 

7Ke CnOC06cTByeT 4>OpMHpOBaHHK> (J)H6pHJIJiapHOft, 6JIH3KOH K HaTHBHOH 

CTpyKTypw KOJiJiareHa, t.k. y MOJieKyji acejiaTHHbi nocjie AHajin3a Ha6jiK>AaeTC3i 
yBejiHHeHHe yaejibHoro Beca cnnpajibHtix CTpyKTyp (yBejiHHHBaeTca onTHnecKaa 
aKTHBHocTb), wto SjiaronpiiaTHo BJiimeT Ha npoueccti pereHepamm 
noBpe^eHHbix TKaHeft. 

rjiy6HHa H KpaTHOCTB AHaJIH3a 3aBHCHT OT KOHKpeTHOrO COCTaBa 

nojiHMepHofi CMecH. TaK npH Hcnojib30BaHHH KHCJioTopacTBOpHMoro KOJiJiareHa h 
XHT03aHa Tpe6yeTca 6ojibiiioH pacxpA bo^bi, hto6bi y6paTb khcjiothoctb. B 
cjiynae napw >KejiaTHHa - XHT03aH, ,n,ocTaTOHHO npocToro oflHOKparaoro £HajiH3a, 
TaK KaK acejiaTHHa pacTBopHMa b Bo^e, a pacTBop XHT03aria mojkct 6biTb 
npHroTOBJieH c npHeMJieMbiM pH 5.2 - 6.2. 

,H,HajiH3y npeAnoHTHTejibHo noflBepraiB npe^BapHTejibHo noaroTOBJieHHyio 
CMecb nojiHMepoB, a He Ka^biH H3 hhx b OT/iejibHocTH. ^JiHTejibHoe 
B3aHMOfleHCTBHe MOJieKyji xnT03aHa c MOJieKyjiaMH KOJiJiareHa hjih HcejiaraHbi b 
pacTBope b xo^e flHajiroa no3BOjraeT cncxeMe aocthhb paBHOBecna. B pe3yjibTaTe 
CTpyKTypHbie xapaKTepHCTHKH paHeBoro noKptrraji cTaHOBOTca Jiynuie. B TO»:e 
BpeMa cMemeHHe nojiHMepoB, noABeprayTBix AHajiH3y no OTflejibHoerH, He 
no3BOJi5ieT nonyHHTb ry6KH c xopouien CTpyKTypofi h rH6KocTbio. HaGjHo^aeTca 
o6pa30BaHHe 6yrpHCTOH noBepxHocra h nojiHflHcnepcHoro pacnpeAejieHHJi nop. 
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H3BecTHO. mto Han6ojiee cobmccthm c tkbh^mh opraHMSMa Ko.i-iaren, 
pcKOHCTpyHpOBaHHSi h b Ham BHonoAoGn bie cj)H6pHJiJ7bi. O^HaKO nocue 
pacTBopeHM^i cyxoro KOJiJiareHa b KHCJiOTax (])H6pii;ui He Ha6.iK)^aeTC5i. 

JJjin MX B03HHKHOBCHM5I Ha nepBOHaHaJl bHOM 3Tane HCC.ieriOBaHIiH, aBTopavH 

6bijio npezuiOKeHO npoBO^HTb ,uHajiH3 yKcycHOKHCJioro pacTBopa npoTHB bo^i, 
hto, kb.k noKasain 3KcnepHMCHTi>i npHBO^HJio k caMoc6opKe MOJieK— n 
KHCJiOTopacTBopHMoro KOJiJiareHa b (|)H6pHJiono.ao6Hbie CTpyicrypbi. Upn^ew 
npHcyTCTBHe XHT03aHa b cocTaBe pacTBopa KOJiJiareHa ycHJiHBano 3cf)4)eKT 
c6opKH, hto Bbipa^aeTCH b 6ojiee hctkhx rpaHHuax cj)H6pHJiJMpHbix o6jiacTefi h 

IIOBBIIIICHHH HX BJieKTpOHHOH njIOTHOCTH npH npSMOM Ha6jlK)^6HHH B 
3JieKTpOHHi>IH MHKpOCKOn. 

Ha 4> Hr -l H 4 )Hr -2 (cm. npnjio^ceHHe) npe,n;cTaBJieHbi sjiercrponHbie 
c^oTorpa(J)HH (|)h6phjiji KOJiJiareHa nojiyneHHbix npH AHanH3e pacTBopa c 

HCXOtfHBIMH KOHU,eHTpai^H^[MH 2% yKCyCHOH KHCJIOTBI, 2% XHT03aHa, 2% 

KOJiJiareHa (4>Hr.l) h npH Hcnojn>30BaHHH BMecTO yKcycHOH khcjiotbi KOMnjieKca 

nOJIHOCHOBHBIX KHCJIOT 

ConocTaBneHHe cjDOTorpacjDHH noKa3BiBaeT, hto Hcnojn>30BaHHe I1KK 

npHBO^HT K nOBBIIlieHHIO 3JieKTpOHHOH njIOTHOCTH (J)H6pHJIJI5ipHBIX o6pa30BaHHH. 

OnTHMantHO no,n,£ep>KHBaTb npw ^HajiH3e oraouieHHe AHajiH3yeMoro 
pacTBopa k Bo^e He MeHee 1:100 b TeneHHH 16-24 nac. IlpH MeHBiiinx 

COOTHOUieHH^X B03MO>KHO He^OCTaTOHHOe y^aJieHHe HH3KOMOJieKyJMpHBIX 

npHMeceM. 3jieKTponpoBo,HHOCTB pacTBopa nojiHMepoB He HOpMHpyeTcs, TaK KaK 

BblCOKafl 3JieKTponpOBOAHOCTb paCTBOpOB XHT03aHa MacKHpyeT npHcyTCTBHe 

cojiefi. 3jieKTponpoBOAHocTb hcxoahoh boabi #oji>KHa 6biTb HH>i<e 8 x 10~ 6 Cm 
(npH H3MepeHHH conpoTHBJieHHH cooTBeTCTBeHHO Bbiuje 120 kOm), 
conpoTHBJieHHe boam nocjie £HajiH3a HH>i<e 3 kOm . 

IIpM nojiyneHHH paHeBbix noKpBiTHH Ha ocHOBe Bo/jopacTBopHMBix 
nojiHMepoB Riin noBbimeHHfl ycTOHHHBOCTH k 4>epMeHTaM paHeBoro 3Kccy^aTa h 
yBejiHHeHH^i cpoKa cjiy>K6bi b paHe hx oGbihho ciiiHBatOT. B KanecTBe 
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ciuHBaioiuHx areHTOB (cTpyKTypoo6pa30BaTejia) ncnojib3yioT moho- h 
6Hc))yHKUHOHaibHb]e areHTbi, Hanpwviep rayTapoBbin AHanb,aenm. 

BbLio noKasaHO, hto npn bbcachhh rjiyTapoBoro ajibflerana npn pH>4.5 b 
KOHueHTpamni 0,01 }/ o b pacTBop, co£ep>KamHH ? no KpaHHCH Mepe, 0,5% XHTOiaHa, 
oopasyeTCii niaporejib. M3 rnjxportnsi nocjie cy6jiHMauHOHHOH cyiijKH nojiynaioT 
ry6KH. ripH YBejiHHeHHH KOHueHTpauHH rayTapoBoro ajihjxernaa CBbime 0,03% 
raflporejib CTaHOBiiTC53 6ojiee juiothbim, o/jHaKO, ry6KH npn cy6nHMauKH 

FipHo6pCTaK)T KOpHHHeBBIH UBeT, Tep^IOT npOHHOCTb, ra6KOCTb H 

pacTpecKHBaKyrcfl . 

J\j\5{ ciiiHBKH KOJiJiareHa hjih ^cejiaTHHbi b oGjiacra khcjibix pH Tpe6yeTC5i 
noHTH b 10 pa3 6ojiMiia5i KOHu,eHTpau,HH rayTapoBoro ajibAera/ia. B HefiTpajiBHOH 
h mejioHHOH oGjiacra pH aKTHBHocTb rayTapoBoro anbAera^a no OTHomeHHio k 
^cejiaTHHe noBbiniaeTCH. TaKHM o6pasoM 5 npoBOflfl cniHBKy raflporejra Ha ocHOBe 
XHT03aHa h KOJiJiareHa npn ycjioBHH pH 5.2-6.2 h KOHijeHTpaijHH rjiyTapoBoro 
ajibAernfla 0,01%-0 ? 03% mo>kho 6bijio nojiaraTb, hto TpexMepna^ nojiHMepHa* 
MaTpni^a ry6KH coctoht H3 MOJieKyji xHT03aHa CB#3aHHbix Me)K#y co6oh 
MocTHKaMH MOJieKy;i flnajibflerHflOB. B 3toh «ceTH» pacnpe^ejieHBi CBo6o,n;Hbie, 
HecB23aHHbie 4>H6pHJiJii>i KOJiJiareHa (MOJieKyjibi KejiaraHbi). 

HsroTOBjieHne ry6KH npoxo^HT cjie^yioiUHe 3Tanw. HaBecKH XHT03aHa h 
KOJiJiareHa pacTBop^fOT b EDKK, npoBO^HT ,n;HajiH3 nojiHMepHon CMecn, aoSaBjraiOT 
BAB, Apyrne BcnoMoraTejibHbie semecTBa h paccHHTaHHoe KOJiHnecTBO 
aMHHOKHCJioT, 3aTe\i bboaat CTpyKTypoo6pa30BaTejib n pacTBop no^BepraioT 

JIHO(J)HJIbHOH cyuiKe. 

Ty6Ky ncnojib3yiOT nyTeM Hajio)KeHHa ee M^raofi (HaHMeHee njiOTHon) 
noBepxHocTH na paHeByio noBepxHocTb h 3aKpemraa ee npn Heo6xo^HMocTH 
6hhtom. IlpH 3tom npoHcxoflHT 6bicTpoe BcacbiBaHHe paHeBoro 3KCcyflara h 
Ha6yxaHHe raApo^HJibHOH BHyTpeHHefi CTpyKTypbi ry6KH. OAHOBpeivieHHO 
yBejiHHHBaeTcs npoHHijaeMocTb ceTHaTOH CTpyKTypbi h npoHCXo^HT nocTeneHHaa 
AH(|)4)y3HH H3 Hee 6HOJion«ecKH aKTHBHBix Benj;ecTB (BAB) b 30Hy nopa>KeHHOH 

TKaHH. 
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B xoxte KOHTaKTa c paHOH xhto3hh CTHMyjiHpycT penapauHOHHbie npoueczsi 
ii o6ecneHHBaeT 6-iaronpHflTHbie ycjioBHM rjix cKOpefiiiiero 3a^cHBJieHH^ paH 5 BAB 
ii cJ)M6pHJuibi KOji.iareHa JierKo nepepa6aTbiBaeTca c|)H6po6jiacTaMH opraHHsna 

OOJTbHOrO B COeaHHHTeJlbHyK) TKaHb, npH 3TOM BAB flOnOJIHIITClbHO 

CTHMyjiHpycT HMMVHHyio h HHyio aKTHBHOCTb kjictok. nocTeneHHO r\"6:<a 
nojiHOCTbK) "npH>KHBaeTCfl" k noBcpxHOCTH paHbi, npeBpama^cb b KopKy. Ilocae 
3nHTejiH3auHH paHbi ry6xa caMOCToaTejitHO OTAenHeTC^. 

Ha raoHHbix h aKTHBHO 3Kccy#Hpyioiij t HX paHax Heo6xoflHMO HaKJiaabiBarb 
HOByio ry6Ky b cpejfHeM 1 pa3 b cyTKH, ynanzx ocTaTKH crrapoH, CMbmaHHeM 
^e3MH(J)Hi4HpyioinHM pacTBopoM, HanpHMep, 3% pacTBopOM nepeKHCH. Ilocne 
nojmoro OHHmeHM noBepxHocra panbi rySica HaKJiaflbiBaeTc^ Ha nocTo^HHOH 
ocHOBe, BnjioTb ee OT/3;ejieHH5i ot paHbi. 

IIpoBeAeHHbie 3KcnepHMeHTbi no npaKranecKOMy npHMCH eHHio ry6KH 
noKa3ajra ee bbicok>to 34>4>eKTHBHocTb jxjix jieneHH* Tpocj)HHecKHx A3B, a Taicsce 
o>KoroBbix h paHeBbix noBepxHOCTefi KOKHoro noKpoBa b cjie^yiomMX cjiasax 
paHeBoro npoijecca: 

• FlepexoAe ot CTa^HH BocnajieHH* k CTa^HH pereHepaipm; 

• B CTa^HH pereHepaijmi; > 

• CTa^HH peopraHH3au;HH py6i^a h 3nHTejiH3an,HH. 

CpoKH 3a^cHBJieHH5i paHbi no cpaBHeHHio c o6nj,enpHHHTbiMH MeTOZiaMH 
coKpamaiOTCH b cpe^HeM Ha 20%. 
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npOMbllilJieH -aa npuMeHHMocTb 3aflBJuieMoro penieHun HJi.iiocTpHpveTcfl 
cjienyromnMH npn.MepaMH. 

ITpHMep 1 . 

3r cyxoro cyc.iHMauHOHHo BbicyweHHoro KoiuiareHa Hape3ajiH He6o.ibUJH.viH 

KyCOHKaMH II paCTBOpflJlH B 150 MJI CMeCH 1 % myTaMHHOBOH KHCJIOTbl H L% 

*6jiohhoh KHCJioTbi. napajuiejibHO 3r XHTOsaHa b rpaHyjiax pacTBopajiH b 150 mji 

1% HHTapHOH KHCJIOTbl. PaCTBOpbl CMeHIHBaJIH H nOMeiliaJIH B flHaJIH3HbIH MeiHOK. 

^najiH3 npoBOflHJiii 20 nac nporaB ^HCTHJuinpoBaHHOH bo^bi #o ^ocTHaceHHa pH 
CMecH 6onee 5.2. ^ajiee pacTBop nojiHMepoB nepeHocHJin b KOJi6y h npn 
nepeMeuiHBaHHH b pacTBop bbozjhjih nocjieflOBaTeiibHO 0.04 r COR, 0.06 mji 20 % 
pacTBopa ra66HTaHa (xjiopreKCHflHHa GnrjnoKOHaTa) h 20 mji 3% pacTBopa 
rjiHijHHa. 

fljIH (JpopMHpOBaHHS TpeXMepHOH XHT03aHOBOH MaTpHUbl npn 

nepeMeuiHBaHHH b roTOBbin pacTBop bbo^hjih 5 mji 1.25 % pacTBopa rjiy T apoBoro 
flHajib^erHAa h pacTBop pa3JiHBajin b KiOBeTbi. 

napajuiejibHO totobhjih ry6KH no npoTorany. 3r cyxoro cyGjiHMaunoHHo 
BbicyuieHHoro KOJUiareHa HapesaiiH He6ojibniHMH KycoHKaMH h pacTBopajm b 
150 mji 3N yiccycHOH khcjiotc 3r XHTOsaHa b rpaHyjiax pacTBopajiH b 150 mji 2% 
yKcycHoii khcjiotbi. PacTBopbi CMeuiHBajiH h noMemauH b flHajrasHbra MemoK. 

^HaJIH3 npOBOflHJIH npOTHB ^HCTHJIJIHpOBaHHOH BOflbl HieCTHKpaTHO C 

nepno^HHecKOH CMeHoft bo^bi 30 rex nop, noKa pH ^HajrasyeMOH CMecn He 
npeBbicHT 5.2. £ajiee pacTBop nojiHMepoB nepeHocHJin b Kou6y h npn 
nepeMeuiHBaHHH b pacTBop bbo^hjih 0.04 r CO£ h 0.06 mji 20 % pacTBopa 
xjiopreKCH^HHa 6Hr.noKOHaTa. B roTOByio cMecb npn nepeMeuiHBaHHH bbo^hjih 6 
mji 1.25 % pacTBopa rayTapoBoro flHajibflernfla h nonyneHHbiH pacTBop 
pasjiHBajiu b KiOBeTbi. KiOBeTbi c MaTepnaiiOM saMopa^cHBaiiH b cy6jiHMan.HOHHOH 
KaMepe H a nojiKax so - 35°C co cko P octsmh 4°Aiac, lOVnac h 207qac h Aauee 
no^BeprajiH cy6jiHMauHOHHOH cyuiKe. nocne saMopaacHBaHHH h cyuiKH bo Bcex 
cjiynaax 6mjih nojiyneHbi nopncxbie panesbie noicpbiTHa c xapaierepHCTHKaMH, 
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npHBe^eHHbiMH b TaoJiHue 1 . CpaBHeHHe xapaiorepiiCTMK npe^cTaBJieHo b Ta6;iHue 

1 H 2. 

Taojinm 1 

ConocrraBJieHHe 3(J)(j}eKTHBHOCTH TexHonormi nojiyneHHfl tvook no 
3a^BJi^e\iOMy cnocooy h ry6oK, nojiyneHHbix no npoTorany 



Tun ry6K)i 


CKOpOCTfc 3aMOpa>KHBaHHH 


ry6KH c 

KOHTpaKUHefi 

CTpyicTypu (6paK) 

% 


EipoTOTHn 


47nac, 


33% 


107nac 


72% 


207nac 


100% 


no 3aflBjiaeMOMy cnoco6y 


47nac 


0 


107nac 


0 


207nac 


2% 



i 

? 



i 
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Ta6jiHua 2 

CpaBHeHHe xapaicrepHCTHK ry6oK c oAHopo^HOH nopHCTOH CTpyicrypoS h 
ry6oK c HCKa/KenHOH CTpyicrypoH (6paK). 



HaHMeHOBanne xapaKTepucTHKi-i 


H3MepeH 


PaHeBbie noKpbiTHJi c 

paBHOMCpHOH 

PTnv^TvnnH 
v-' i j-zy i\ i vjjun 


PaHCBLie nOKpMTH^ c 

noTepefj nopucroH 

CTpVKTVpbl 


1 


2 


3 


4 


1 .BHeillHHH BHU, 




PVYflci nnr\n r^n^a ci \ /f ci /~» r» o 
^^A.d>i lIupjUL/IaM Mdtla 

CBeTJio-KpeMOBoro 
UBeTa 6e3 3anaxa 


cyx an nopncTaa Maces. 

TeMHO-KpeMOBOrO 

UBeTa 6e3 sanaxa 


2. 3jiaCTHHHOCTi> 




CBepTbiBaeTca b 

KOJIBIJO 


IlpH CBCpTBIBaHH H 

JiOMaeTC^ 


3. JlHHeHHbie pasMepti 


MM 


75*50*10 (±2) 


60*40*8 (±5) 


4. KojiHnecTBO COR, 
BMCBo6o3K,n;aK>iri;eecH b TeneHHe 
24 h, % b Bo;jy 


% no 
cyx. Becy 


BKIXOTT POTT R 

TeneHHe cyTOK 
cocTaBHJi 7,4±0.3 


DLTvnn (~\ TT t-» 

Jhi±>lAO/t v_^W/4, B 

TeneHHe cyroic 
cocTaBHJi 0.06±0,04 


5. Onpe^ejieHHe nnoTHOCTH 
(y^ejiBHoro Beca) o6pa3ua 


t/cm 3 


0.014+0.002 


0,034 ±0,015 


6. OnpczjejieHHe pH Bo^Horo 
H3BJieneHHH 


En dH 






8. OnpcuejieHHe ocTaTOHHOH 
BJia>KHOCTH o6pa3ua (ivraccoBOH 
Aojth BJiarn) 




15.3±0.5 


38,2±4.5 


9. OnpeAejieHHe a6cop6uHOHHofi 
cnocoSnocTH paneBoro noKpwTHH 
(norjiomeHHe boabi) 


%no 
cyx. Becy 


7100±500 


1700±1100 


10. ra3onpoHHuaeMocTJb 
paHeBoro noKptirafl 




4,5 ±0,5 Mr/cM 2 /nac 


< 0.1 Mr/cM 2 /nac 
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Jlpmviep 2. IlsyweHne bjiiiahhh cocTaea h KOHueHTpauHH UKK Ha cbohctb3 
paneBbix noKpbiTHH na ocHOBe XHT03aHa h KOJijiareHa. 

B ycjiOBHflx npHMepa 1 npoBO^HJiHCb onbiTbi no b.ihjihhk) cocTaBa h 
KOHi_ieHTpau.nn khchot Ha CBoficTBa KOH6HHoro nponyKra h ero KaneCTEO. 
nojiyneHHbie pe3yjibTaTw npHBe^eHbi b Ta6jiHuax 3-4. Hap^ny c 
HHAHBHzryaribHbiMH KHCJiOTa.MH Hcnojib30Bajiacb civiecb paBHbix Ko.nmeciB 

SHTapHOH H flOJIOHHOH KHCJTOT (CflLflK) 



Ta6.iHua 3. 

BuHHHHe oco6eHHocTefi TexHOJioraH nojiyneHH^ ry6KH Ha ee cBOHCTBa 



No 

Xll 

n 


Kap6oHOBa 
a KHdiOTa 


A_MHHO-KHCHOTa 


CoOTHOHieH 
He XHT033H/ 
I1KK B HCX- 
M n-np 

Jr Jr 


COOTH. 

KK/AK 
b cyxoi4 


% 
6paica 


CBOHCTBa 


3KecT- 

j KOCTb 


nopHc- 

1 WV_/ i D 


1 


ilHTapHaa 


TjIHUHH (8,5%) 


1-8 




i uu /o 


BiicoKaa 


xopomafl 


2 


ilHTapHaa 


Tjihuhh (7,3%) 


1*4 


1*18 


<1 ?% 


noBbiuie 

HHE5I 


xoponiafl 


3 


.HHTapHaa 


Tjihuhh (7,3%) 


1:2 


1:3.3 


<2% 


Hn^Kasi 


YOnOTTiH <X 

AUUuUJ Clvl 


4 


rnyTaMHHo 
Baa 


Tjihuhh (7,3%) 


1>:2 


1:3,3 


17% 


HH3Ka5I 


cpe,nH5iii 


5 


-JKwiOHHaa 


Tjihuhh (7,3%) 


i 

1:2 


1:3,3 


6% 


HH3Ka5I 


xopoinan 


6 




Tjihuhh (15%) 


1:2 


1:7,5 


100% 


BBicoKaa 


xopoman 


7 


C5LHK 


Tjihuhh (7,2%) 


1:2 


1:3,3 


0% 


HH3KaH 


xopoiuas 


8 


G££K 


Tjihuhh (3,2%) 


lb 


1:1,5 


<2% 


HH3KaH 


cpe^HHii 


9 


C.5LHK 


Tjihuhh (2,0%) 


1:2 


1:0,9 


>70% 


BBicoKaa 


OTcyTCTByeT 


10 


ilHTapnaa 


Tjihuhh (7,2%) 


1:1 


1:6 


<2% 


HH3Ka« 


xopoiuaa 


11 


ilHTapnaa 


TnyTaMHH (7,2%) 


1:1 


1:6 


<5% 


HH3Kaa 


xopoman 


12 


ilHTapHaa 


AnaHHH (6,6%) 


l:|l 


1:6 


<3% 


HH3Ka^[ 


Xopoiuan 


13 


-HHTapHaa 


Tjihuhh (15%) 


1:0,5 


1:15 


<10% 


HH3Kafl 


cpe^H^ 
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14 



5lHTapnaa 



r.lHUHH (7,2%) 



1:1 



1:3,6 



0% ! \\u3Kax ' xopc Zl'M 



Tao-iHUi 4 

CocTaB cyxHX ryooK (b % no cyxoMy Becy), npHroTOBJieHHbix H3 pacTBopoB c 

pa3J!HHHbIM KOJIHHeCTBOM Kap60HOBt>IX KHCJIOT H C pa3JIHHHblM COOTHOIUeHHeM 

Kap6oHOBMX KHCJIOT C aMHHOKHCJIOTaMH 



CocTaB ry6KH 



Hoiuep cocTaBa no Ta6ji.3 



Bec.%% 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


XnT033H 


57,0 


36,4 


44,3 


44,3 


36,8 


35,8 


18,0 


58,4 


42,5 


36,1 


35,0 


30,5 


413 


31,0 


KojuiareH 


19,0 


36,4 


44,3 


44,3 


36,8 


35,8 


56,0 


35,4 


42,5 


36,1 


35,0 


30,5 


413 


31,0 


-SHTapHaa k-ts* 


10,0 


4,1 


2,2 














1,2 


1,2 


1,1 


1,0 


2,1 


DiyTaMiiHOBaH* 








2,2 






















^6jiOHHaa* 










2,2 




















CMeCb KHCJIOT* 












2,0 


2,2 


2,2 


2,2 










2,0 


TjiyT. ajifc^erHfl 


5,0 


0,7 


1.0 


1.0 


0,6 


0,6 


0,7 


0,7 


0,8 


0,6 


0,7 


0,6 


0,5 


0,9 


CO£ 


0,5 


0,1 


0,9 


0,9 


0,9 


0,8 


0,9 


0,1 


10 


0,9 


0,9 


0,7 


0,3 


0,6 


rpi6nTaH 


























0,6 


0,2 


TjiHuepHH 




15,0 






15,4 


10 


15,0 






17,9 


20,0 


30,0 




20 


Tjihuhh 


8,5 


7,3 


7,3 


7,3 


7,3 


15,0 


7,2 


3,2 


2,0 


7,2 






15 


7,2 


TuyTflMHH 






















7,2 








AjiaHHH 




i 




















6,6 






nBC 




























5,0 



KOJiHHecTBaM b pacTBope nocjie ,a,HajiH3a, paccHHTaHHtiM no Kann6poBOHHi>iM 
rpa(f)HKaM khcjiothoci|h. • 



| 



18 

IlpHiviep 3. CpaeHHTejiBHBie vieflHUHHCKHe HcnbiTanHH paHeBi>ix noKpbiTHH. 
nojiyneHHtix no npoTOTHny n 3a*iBJijieiviBix 

PaHeBbie noKpbiTHM 6biJiH nojiyneHbi no npoTOTHny. no TexHO-iornn, 

onwcaHHOH b npwMepe 1, rcpMCTHMHO ynaKOBaHbi u noABepmyTbi CTepH.nnaLLim 

raMMa-H3JiyH6HHCM 

McnbiraHH^ paneBbix noKpbiTHH npoBe^eHbi Ha 29 nauneHTax b B03pacTe ot 
26 ao 92 JieT npn JieneHHH rpanyjinpyfomnx paH pasjiHHHOH 3THOJioniH 
(Tpo4>HHecKHX npojie^KHefi, ocTaTOHHbix nocTTpaBMaTHHecKHX paH, 

orpaHHHeHHbix no nnoma^H aoHopcKHx ynacTKOB). 

nepeA npHMeHCHHeM noKpbiTHH ocymecTBJianH, cTaH^apTHbiH TyaneT paH c 

HCnOJIb30BaHH6M paCTBOpOB BHTHCeilTHKOB. YnaKOBKy BCKpblBaJIH CTepHJTbHblMIi 

HO>KHHiiaMH 9 HSBJicKajiH paHeBoe noKpbiTiie H3 ynaKOBKH, BLipe3ajiH H3 Hero 
KycoK, co otb eTCTByro ihhh KOHTypy paHCBOH noBepxHOCTH, npe,aycMOTpeB ? hto6bi 
noB5i3Ka no pa3Mepy Ha 0,5 cm 6bma 6ojibine paHbi. Bbipe3aHHyK> noB#3Ky 
nepeHOCHJiH Ha paHy h njiorao npH>KHMajiH k ee flHy. IlpH HanHHHH b paHe 
OTaeji^eivioro noBepx noB#3KH HaioiaflbiBajra MapjieBbie caji(J)eTKH h cf)HKCHpoBajiH 
c noMombio jieHTOHHoro, Tpy6naTO-ceTHaToro 6HHTa hjih njiacTbipM. 

IlpH Hajio»ceHHH Ha paHbi paHeBbie noKpbiTHH GbicTpo CMannBanHCb 
paHeBbiM OTflejineMMM, npHo6peTaJiH Gojiee miacTHHHyio CTpyKTypy h 
npHKJieHBajiHCB ko jiHy paHbi. 

B npou,ecce neneHHfl rpai-iynnpyiOLUHx Tpo(J)HHecKHX S3B paHeBbiMH 
noKpbiTH^MH Ha ocHOBe XHT03aHa h KOJinareHa c cynepoKCH££HCMyTa30H 
OTMenajiocb HopMaiibHoe TeneHHe penaparaBHbix npon;eccoB: ,uho paHO 
nocTeneHHO onnmajiocb ot ocTaTKOB (|)H6pHHa h 3anojiH5Diocb rpaHyjinunoHHOH 

TKaHbfO, B 60JlblHHHCTBe CJiyHaeB, p030BOH ? MeJIK03epHHCTOH. npH pa3BHTHH 

npoijeccoB 3nHTejiH3aq;HH paHeBbie noKpbiTHH noBM3KH ocTaBJi^jiH Ha paHe no 
nojiHoro saBepiueHHfl 3Toro npoLiecca. 3a3nHTejiH3HpoBaHHa5i noBepxHOCTb paH 
nocne chhthh noB^30K 6bina poBHan 6e3 npH3HaKOB ranepKepaTosa. 

E[pH JieneHHH orpaHHHeHHbix no njioma^H flOHOpcKHX vnacTKOB noKpbiTHH 
npHMemuin cpa3y nocjie b35itm ayTOJiocKyTOB h reMocTasa. IlpH 3tom, no 
flaHHbix KJiHHHHecKHX HaGjHo^eHHH, y HcnbiTyeMbix paHeBbix noKpbiTHH 



19 

oTMeneHo re.\iocTaniHecKoe ,aeHCTBiie. noKpbiTHH ocraBJifljiH Ha pane ao no.iriow 
3nMTejiii3auHH, KOTopaa npoxoziMJia 3HaHHTejibHO paHbiue. hcm rpn 

HCnOJlb30BaHHH BJia>KHO-BbICblXaK)LUHX nOBMSOK - (k 8-9 cyTKa.M). 

ripHMeHeHwe paHeBbix noKpbiTHH cnoco6cTBOBa.no 3HaHHTenbH0\iy 

CHH^KCHMK) HHCJia nepeB5I30K H C03flaHHK) KOMCj)OpTHbIX yCJIOBHH JXJin nailHeHTOB. 

Ilo ziaHHbJM KUHHHHecKHx Ha6jiK)AeHHH OTMeHCHO CTHMyjiHpyiomee B03aeHCTBHe 
KOJiJiareH~XHT03aHOBbix paHeBbix noKpbiTHH Ha pereHepaTopHbie npoueccbi, 
KOTopoe oco6eHHO 6bmo Bbipa^ceHO y naimeHTOB no>KHJioro BospacTa c 
BfljiOTeKymHM npoueccoM 3a>KHBJieHH5i. CjiynaeB HaraoeHH5i hjih yxyjuuemvi 
OTHaMHKH paHeBoro npoijecca He OTMenajiocb. 

Ilpn Hcnojib30BaHHH paHeBbix noKpMTHH, nojiyneHHBix no npejuiaraeMOMy 
Meroay, npaKTHHecKH He OTMenajiocb >Kajio6 nai^ieHTOB Ha 6ojib, 3ya h ^c^cemie. 
IToKpKrnra xopoiuo MO^enHpoBajiH paHeByio noBepxHocTb. B KanecTBe 
AonojiHHTejibHoro nono^cHTejibHoro 3<J>4>eKTa OTMeneHO 3aMeTHoe 
aHTHrannoKCHHecKoe ^eftcTBHe paneBbix noKpbiTHH, hto mo>kct 6biTb cB*3aH0 c 
npncyTCTBHeM b hx cocTaBe nonHocHOBHbix khcjiot utHKJia Kpenca. 3th khcjiotbi, 
nocTynan b KJieTKH TKaHefi, KOHTaKTHpyioiijHx c paneBOH 3ohoh, Beposrao, 
HopivrajiH3yioT npoijeccbi #bixaHH2, He3aBHCHMO ot creneHH nocTynjieHiM 
KHCJiopo^a k AaHHbiM TKaHAM, hto cnoco6cTByeT ycKopeHHio npoTeKaHPi^ 
penaparaBHbix npoiieccoB b paHe. 

B to >Ke BpeMil, npn Hcnojib30BaHHH paHeBbix noKpbiTHH, nojiyneHHbix no 
npoTorany, OTMeneHo 3HaHHTejibHO Sojibinee hhcjio >Kajio6 Ha no6oHHbie 
HenpiraTHbie omymemra (6ojib ? aoKeHHe, syn) b nepBbie MHHyTbi nocne 
Hajio>KeHH5i noKpbiTHH. B KanecTBe He^ocTaTica TaioKe OTMeneH pasjapaacaioiiiHH 
3anax yiccycHOH khcjiotej. 
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Tao.iHua 5. 



CpaBHeHHe 3cJx}3Ckthbhc)cth jieneHHfl TpaBMaTHHecKHx nopa>KeHMH h 
Tpo(j)HHecKHX 513B paHCBbiMH noKpbiTHHMM, nojiyMeHHBiMM no SaflB-lJieMOiViy 

cnocoGy h no npoTOTHny 



X(HarH03 


Koji-bo 


3 HA 


PesyjibTaTbi HcnbrraHHH 




6ojit- 


iyOKH 


CTeneHb 


KpaTHOCT 


CpOK 


cy6-beKT 


CpOKH 


no6o^H 




HblX 




a^re3HH k 


b 


no^BJieHH 


HBHbie 


3aBepuje 


bie 








paHeBOH 


nepeB5i30 


aKTHB- 


omymeH 


HHfl 


3(J)(j3eKT 








noBepxno- 


K 


HblX 


ra, neji 


3nHTeJTH3 


hi 








CTH 




rpaHyjum 




aupiH 




OcTaTOHH 

bie 
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H3 


+++ 


1 pa3 b 2- 
3 OT5i 


3-5 £eHb 


6ojib - 0 
>ioiceHHe 


8-9 
#eHb 


HeT 


nocrrpaBM 




nOHHOC 








- 1 






aTHHecKHe 




HOBHBI 








3yA- 0 






pa hbi, 




X K-T 














orpaHHHeH 




r>"OKH 


+4- 


1 pa3 b 2~ 


4-7 zieHB 


6ojib - 2 


12- 15 


Ajuiepr 


Htie no 




no 




3 OTA 




>ioiceHHe 


ZieHB 


• 


nxroma^H 




npoTOT 








-2 




nepM.- 


^OHOpCKHe 




uny 








3yA-0 




! 1 


ynacTKH 
















i 


Tpo^HHec 


12 


TyoKH 


++ 


1 pa3 b 2 


5-6 AeHb 


6ojtb - 


coKpame 


HeT 




113 








xGKeHHe 


HHe 




rojreHHH y 




no.iHOC 








- 1 


miomaan 




60JlbHBIX C 




HOBHbl 








3yA - 0 


A3BbI Ha 




BeH03HOH 




< 

; X 










50 % Ha 


1 


He^ocTaTO 




KHCJIOT 










30-35 




HHOCTbK) 














AeHb 








TyoKH 


++ 


1 pa3 b 2 


8-10 


6ojib - 3 


Ha 40 


anjiepr. 






no 








>K>iceHHe 


AeHb 


AepMaT 






npoTOT 








-2 




Hi; y 3 






Hny : 








3yA-3 







flpHiwep 4. JleneHne paHeebiMH noKpbiTHniviH, nojiyneHHbiMH c 
pacTBopenne\i Ko.i.iareHa h xiiTOjana b niiTapHoii khcjiotc 

3r cyxoro cyo.iniviauHOHHO BbicymeHHoro KonnareHa HapeiaioT He6o.ibiunMH 

KVCOHKa.VlH li paCT30pflK)T B 1 50 MJI 2% BOJIHOrO paCTBOpa HHTapHOM KIIC.nOTbl. 

JXnx coxpaHeHHA hjthbhoh cTpyKTypw KOJinareHa TeMnepaTypa pacTBopeHHjj ne 
aojiHCHa npeBbiiuaTi (+30°C). napamiejibHo 3r xiiT03aHa b rpaHynax pacTBopawT 

B 150 MJI 1% SIHTapHOH KHCUOTbl. ELoCJie paCTBOpeHHH paCTBOpbl CMeiUHBaiOT H 

noMemaioT b HHaninHMH MeinoK. /],HajiH3 npoBojWT npoTHB aHCTHJiUHpoBaHHOH 
BOflbi no Tex nop, noxa pH .u,HajiH3yeMoro pacTBopa He npeBbicHT 5.2. ^anee 
pacTBop nojiHMepoB nepeHocjiT b KOJi6y h npH nepeMeniHBaHHH b pacTBop 
nocjieAOBaTejibHO bbojiht 0.04 r COfl; 0.02 mji 20 % pacTBopa ra66HTaHa ( 
xjiopreKCHAHHa 6HrnioKOHaTa); 20 mji 2% HefiTpajibHoro pacTBopa mamma. 

B roTOByio CMecb npn nepeMeniHBaHHH bbo^,ht 6 mji 1.25 % pacTBopa 
rayTapoBoro snajib/ierH/ia h nojiyneHHbiH pacTBop pa3JiHBaioT b KiOBeTbi. 
KiOBeTM c MaTepnajioM Bbi^ep^KHBaiOT cyTKH #o (jpopMHpoBaHiia 
Me^MOJieKyjiapHOH cuihbkh, 3aMopa)KHBaK)T b cy6jiHManHOHHOH KaMepe #o (- 
35°C) h aajiee no^BepraiOT cy6jiHManHOHHOH cymxe. 

nojiynaiOT nopncTbie ry6KH, coflepmainne CO,H b KOJinnecTBe 0.6% no 
cyxoMy Becy hjih 0.1 mt/kb.cm. lljioTHOCTb noRpbiraa cocTaBJiseT 0.012 - 0.016 

t/cm 3 . A6cop6nHOHHaa cnoco6H0CTb no Bo^e 5000 - 8000 % 

I 

KjiHHHHecKHe HcnwTaHHJi npoBOAHJiH Ha rpynne 6ojibHbix (12 nanneHTOB) b 
B03pacTe ot 17 28 jieT, cpe/m KOTopwx 6bmo 8 My>KHHH h 4 >KeHniHH, c 
AJiHTejibHO He3a>KHBaiomHMH, B^fjioTeKymHMH rpaHyjinpyiomHMH paHaMH nocjie 
nepeJieceHHbix rHOHHO-BocnajiHTejibHbix nponeccpB (dpnerMOHa, HeKporanecKa^ 

p05Ka KOHeHHOCTeil). 

PaHeBbie noKpbiTHJi c cynepoKCHflAHCMyTa3oft Hcnonb30BajiH b BHjie 
annjiHKanHH Ha npemsapHTejibHO o6pa6oTaHHyio paHy, H3 KOTopon 6bin yaajieH 

THOH, HeKpOTHHeCKHe MaCCbl. IlepeBH3KH OCymeCTBJIHJIH 1 pa3 B CyTKH C 3aMeHOH 

paHeijtoro noKpbrraa. 

KjiHHHnecKoe h a6 jno^eH h e 3a nanneHTaMH ocymecTBjrajiocb b TeneHHe 10- 
15 flHeH. 
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Ha 5-7 cvtkh ot Hanajia Hcnojib30BaHH$i noKpbiTHH y nauHeHTOB oTMenanocb 
no5iBJieHHe b paHe apKHx rpaHynauHH, OHHineHHe paHbi ot HajieTa (J)H6pHHa, 
HeKpoTHnecKHx TKaHCH. B TeneHne nocjie^yiomnx 4-5 jxhqm 3HaHiiTe;ibHo 
coKpauiaiiacb njiouiaflb paHbi, rjiy6oKHe flec])eKTbi mhtkhx TKaHen BbinoiiHHJi^cb 
rpaHyji^UH^MH. 

ripn o6i>eKTHBHOM Hccjie#oBaHHH OTMenajiocb yMeHbiueHHe hhtshchbhocth 
ranepeMHH h HHc})HJibTpauHH ko>kh h motkhx TKaHen b 30He nepn cj)OKajibHoro 
BocnaneHHfl. y 8 6onbHbix saperacTpHpoBaHO ycKopeHHoe (Ha 3 rh% paHbiue, hcm 
b rpynne cpaBHeHHfl) no^BJieHHe ynacTKOB octpobkoboh h KpacBOH 
3nHTCJiH3au,HH . AiiajiHS penapaTHBHO-BOccTaHOBHTejibHBix npoueccoB b pane 
noKa3aji, hto Ha (|)OHe Mecraoro npHMeHeHHH paHeBbix noKpbiTHH OTMenaeTCH 
CTHMyjiHitHH jieHKOijHTapHOH peafcu;HH ? ycKopeHHe (b cpeflHeivi ao 35% no 
cpaBHeHHio c KOHTpojibHOH rpynnoii) npoijeccoB pocTa rpaHyjran,HH b paHe h 

CTHMyJlHI^HH KpaeBOH 3niITejIH3ailHH. 

ElpoBefleHHoe HCCJieflOBaHHe noKa3ajio Bbipa^ceHHoe CTHMyjinpyioiiiee 
AeficTBHe paHeBBix noKpbiTHH Ha perenepaTopHbie npoi^eccti b AJiHTejiLHO 
He3a>KHBaiomMx 5 B^JioTeKymnx paHax nocne nepeHeceHHbix thohho- 
BocnajiHTejibHbix npoueccoB. He 6bijio OTMeneHO b npoijecce HccjieflOBamLH 
OTpHLtaTeJlbHblX o6mnx H mccthbix peaiojHH. 

i 

lEpHMep 5. BjiHHHHe cocTaea paHeeoro noKpwrafl c CO,ZJ Ha ero CBoficTBa 

3r cyxoro cy6jiHMau,HOHHO BbicyiueHHoro KOJiJiareHa Hape3aioT He6ojitniHMH 

KycoHKaMH h- pacTBopHK)T npH nepeMeuiHBaHHH h TeMnepaxype He Ripme (+30°C) 
b 150 mil pacTBopa 2% AHTapHofi KHCJiOTe. 3r XHT03aHa b rpaHyjiax pacTBopjnoT b 

150 MJl 1% HHTapHOH KHCJTOTbl. HoCJie paCTBOpeHHfl paCTBppbl CMeiHHBaiOT H 
nOMemaiOT B AHaJIH3HbIH MeiUOK. ,H,HaJIH3 npOBO^T npOTHB ^HCTHJIJIHpOBaHHOH 

BOflbi b cooTHomeHHH 1:100. ^anee pacTBop nojiHMepoB nepeHOCHT b KOJi6y h 
npH nepeMeuiHBaHHH b pacTBop nocne^oBaTejibHO bboaot 0.04 r CO]}; 20 mji 2% 
HeiiTpajibHoro pacTBopa rjiHn,HHa. 
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B nojiOBHuy pacTBopa npn nepeMeniMBaHHH bbcjih 2,5 m.i ] .25 % pacTBopa 
myTapoBoro ananiaerHjEia ii 20 mji boam. no.ivHeHHMH pacTBop pa3.iH.nn b 

KKDBeTLI. 

0,3 r no.iHBHHHJiOBoro cnnpTa cpapMaKoneHHOH hhctotli pacTBopn.m now 
HarpeBaHHH no (+90°C) b 20 mji boam h nocjie oxjia>K^eHHJi bbcih bo BTop>io 
nojroBHHy pacTBopa. Tlpu nepeivieiiiHBaHHH b pacTBop bbcjih 2,5 mji 1.25 % 
pacTBopa rjiyTapoBoro zmajibnerafla h nojiyneHHWH pacTBop pa3JiHJin b kiobctw. 

KlOBeTbl C MaTepHaJlOM BblflepJKHBaiOT CyTKH HO (|>OpMHpOBaHHfl 

MejKMOJieKyjiapHOH ciiihbkh, 33Mopa^cHBaK)T b cy6jiHMauHOHHOH KaMepe JXO (- 
35°C) h ztajiee no^BepraiOT cy6jinMau,HOHHOH cyuiKe. 

riojiyHHJiH nopHCTtie ry6KH, co#ep;>KamHe CO^ b KOJiiraecTBe 0.6% no 
cyxoMy Becy hjih 0.1 mf/kb.cm. IIjiOTHOCTb noKptrora cocTaBHJia 0.014+0,001 
t/cm 3 . A6cop6qHOHHaH ciioco6hoctb no BOfle 7100 ±500 %. 

Ty6KH, co^ep^KamHe IIBC, HMejin 6ojiee paBHOMepHbie h Mejncne nopbi h 
Jiynnie npnicpenjiJiJiHCb k cjih3hctoh. 

JBjw H3yHeHH^ Bbixo^a CO^ H3 ry6KH HaBecKy paHeBoro noKpbmw 
pecycneHflHpoBajin b Bo^e npn 25°C. Ot6op npo6 bo^hoh (|>a3bi npoBomuin nepe3 
onpe^ejieHHbie npoMeacyTKH BpeMeHH. B npo6ax onpe/iejrajiH KOHneHTpan,Hio 
o6mero 6ejiKa mctohom Jloypn n aKTHBHOCTb (J>epMeHTa (E#/mji) no MeTOAHKe, 

OCHOBaHHOH Ha H3MeHeHHH CTeneHH TOpMOJKeHHa peaKnHH OKHCJieHHSf 

KBepijeTHHa (B.A. Koctiok, JI.H. IloTanoBHH, 3K.B. KoBajieBa, Bonp. Me#. xhmhh, 
36(2), 88-93 (1990)). 

Ty6KH coflep^camHe IIBC noKa3ajin noBbimeHHyio CKopocTb Bbixo.ua 
4>epMeHTa CO,H npn pecycneH^HpoBaHHH b Bo^e (<t>nr.3). 



IIpHiviep 6. nojiyneHHe rySicH «XHTOCKHH» c 6eTa-KapoTHHOM 

B 300 mji 1% h6jiohhoh khcjiotm pacTBopnjm 3 r cy6jiHMannoHHO 
BbicymeHHoro KOJiJiareHa h 3r XHTOsaHa b rpaHyjiax. ITocjie pacTBopemwi 
y^anaiOT HH3KOMOJieKyjiapHbie npuMecn flHanH30M npoTHB Bo^bi %o Hanajia 
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cj>OpMHpOBaHHfl KOXiareHOBLlX 43H6pHJIJI. 3aTeM B paCTBOp nO.IHMepOB BBOZlflT ! 5 

mji cycneH3HM .innocoManbHbix Be3HKyji, nojiyneHHbix yjibTpa3ByKOEOH 
o6pa6oTKOH. 

nonyqeH He JiHnocoMajibHoro 6eTa-KapoTHHa . BepyT HaBecKy 4>oc(J)o.iHnHZOB 
(c{)occj)OJTHnHj[OB noacojiHeHHHKa hjih npenapaTa «Bhtoji» hjih zip.) 1,2 r. HaBec:<y 
6eTa-KapoTHHa 0,3r h pacTBopaioT hx b 10 mji xjiopocjjopMa. flocjie nojiHcro 
pacTBopeHM^i b pacTBop 3aMeuiHBaK>T HaBecKy TOHKOAHcnepcHoro nopoiiiKa ITBC 
8.4 r. CycneH3Hio HHTeHCHBHo nepeMeuiHBaioT o/mopoziHOH Maccbi h 
BbiJiHBaioT b MeTajiJiHHecKyio KioBeTy. KiOBeTy noMemaioT b BaicyyMHbiH umafy. 
Xnopo^opM OTroHaioT (HanpHMep, c noMombio BaicyyMHoro MacjiaHoro Hacoca c 
a30THofi JioByniKofi). Cyxofi npenapaT co6npaiOT h H3MejibnaiOT b jiio6om 
MexaHHnecKOM H3MejibHHTejie no TOHKOflHcnepcHoro noponiKa. Cyxofi nopoinoK 
3acbinaioT b 150 mji (0,1 - 0,001) - HopMajibHoro $oc(|>aTHoro 6y(|)epa c pH 6.8- 
7.4 h HHTeHCHBHo nepeMeuiHBaioT b TeneHHe 30 mhh. B momcht perH,n,paTanHH 3a 

CHeT KOHBeKTHBHblX nOTOKOB B03HHKaiOin,HX npn paCTBOpeHHH IIBC npOHCXO^HT 

flHcneprann;! nneHOK (Jtoc^ojiHnH^OB h o6pa30BaHHe nojiH^HcnepcHbix MynbTH- h 
oflHocjioiiHbix jinnocoM c 6ojibiiiHM pa36pocoM no pa3MepaM. ^jia yMeHbuieraia 
pa3MepoB JiHnocoM h cTep h ji H3 au,n h cycneH3HH 6 era-KapoTHH a ee noziBepraiOT 
03ByHHBaHnio (HanpHMep, 7 pa3 no 2 mhh. c nepepbiBOM Imhh) Ha 
yjibTpa3ByKOBOM jie3HHTerpaTope H3 pacneTa moluhoc'th (150+50) Bt Ha Ka>K^bie 
50 mji cycneH3HH. TIojiyHeHHyio cycneH3Hio JinnocoM c 6eTa-KapoTHHOM 

HCnOJIb3yK)T ZUIH BBefleHHJI B TeXHHHeCKyK) MCHflKOCTb. 

CycneH3Ha 6eTa-KapoTHHa coflepxoiT 0,2% ^ . 6eTa-KapoTHHa h 2% 
4)oc^ojiHnHflOB. ^ajiee bboa»t 0.02 mji 20% pacTBopa xjiopreKCHflHHa 
6HrjnoKOHaTa h 0,006 mji nojincenTa. C nejibio njiacra^HKanHH paHeBoro 
noKpbiTHa b Hero MO>KeT 6biTb BBe^eHo #o 30% no cyxoMy Becy nojinocHOBHbix 
cnnpTOB, HanpHMep, 20% rjinnepHHa. Ilocjie nepeMeuiHBaHHfl pacTBop 
pa3JiHBaioT no KKmeTaM cjioeM tojiiuhhoh 8-12 m;m h nocjie o6pa30BaHHa 
ra^porejia noABepraiOT cy6jiHMan,HOHHOH cyniKe. 



Cyxoh npoayKT pa3pe3aroT Ha nuacTHHbi 3a,aaHHbix pa3.\iepoB, ynaK03biBa:oT 
h MapKiipyioT. PaHeBoe noKpbmie c 6eTa-i<apoTiiHOM Hcno.nb3yioT b ochobhom 

flJIfl JieHeHHH H3BeHHbIX FlOpa/KCHHH KO>KH. 

TepMeTHMHo ynaKOBaHHbie paHeBbie noKpbiTHs CTepHJiH3yK>T raMMJ- 
H3JiyneHneM J030H 1,0-45 Mpaj (npeAnoHTHTejibHO 1,5 Mpa^). 

B XOAe MCAMUHHCKHX HCnblTaHHH paHeBblX nOKpblTHH Ha OCHOBe XMT03aHa H 

KOJiJiareHa bo scex KJiiiHiiKax oTMeneHo CTHMyjinpyiomee aeHCTBiie 
JiHnocoMajibHoro oexa-KapoTHHa Ha npoii,eccbi 3nHTejiH3auHH noBpeacneHHOH 

KO>KH. 

IIpHMep 7. nojiyneHHe paHesbix noKpwTHH Ha ocHOBe XHT03aHa h 
^cejiaTHHBi. 

3 r ^apMaKonefiHOH ^ceiraraHbi 3acbinaioT b 150 mji hmctoh bo^bi h 
nepeMeuiHBaioT b Tenemie 4-x nacoB ppa h a6y xaHH2 . ^anee cycneH3mo 
HarpeBaioT npH nepeMeiiiHBaHHH #o (+70°C) #o pacTBopeHH* xcejiaTHHa. 

3 r XHTOsaHa bh3KOCtbio 350 K^a h CTeneHbio fleaij,HJiHpOBaHiw 6ojiee 85% 
3acbinaiOT b 130 mji hhctoh bo^bi h nepeMeniHBaiOT 4 naca ro Ha6yxaHHW. flajiee 
npH aKTHBHOM nepeMeiiiHBaHHH bbo^t pacTBop 0,7 r SHTapHOH khcjiotbi b 20 mji 
BOflM. nepeMeniHBaHHe npoaoji^caiOT #o pacTBopeHHs XHT03aHa. C ijejibK) 
ycKopeHiw pacTBopeHM pacTBop nepnoflHHecKH HarpeBaioT jxo (+70°C). ITocjie 

AOCTH)KeHH5I paCTBOpOM pH 5.2-6.0 paCTBOp 4)HJlbTpyiOT Hepe3 TKaHb OT 
HepaCTBOpHMblX HaCTHU,. 

PacTBopbi ^cejiaraHbi h xnT03aHa CMeuiHBaioT h no^BeprafOT £HajiH3y 

npOTHB AHCTHJIJIHpOBaHHOH HJIH #eHOHH30BaHHOH BO£bI npH COOTHOIIieHHH 

pacTBopiBo^a 1:100 cooTBeTCTBeHHO. 

AaJiee pacTBop nojiHMepoB nepeHoc^T b i<oji6y h npH nepeMeiiiHBaHHH b 
pacTBop nooneflOBaTejibHO bbo^wt BAfl, aMHHOKHonoTbi h BcnoMoraTentHbie 
BemecTBa 

B roTOByio CMect, npn nepeMeiiiHBaHHH bbo^t 5 mji 1.25 % pacTBopa 
rayTapoBoro ,nHajn>iierH,zia h nojiyneHHtiH pacTBop pa3JiHBaK>T b KKDBeTti. 

KlOBeTbl C MaTepHaJIOM B&mep>KHBaK>T CyTKH £0 (J)OpMHpOBaHH5I 
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MOKMO.ieKyjiflpHofi cluhbkh, 3aMopa>KHBarc>T b cyojiHMauHOHHOM Ka/viepe ,10 (- 
35°C) h najiee noiBepraKrr cy6nHiviauHOHHOH cyiiiKe. 

no.iynaiOT nopncTbie ry6KH, c nnoTHocTb 0.012 - 0.016 r/cv. 3 . 
A6cop6uHOHHaa cnoco6HOCTb no BO/ie 5000 - 8000 %. 

IIpHMep 8. H3yHeHne bjihhhhh ycjioBHH ^HajiH3a Ha cBOHCTBa paHeBbix 

nOKpblTHH 

lOr KOJinareHa 3ajiHBanH 0,5 jt AeHOHH30BaHHOH borm Ha 4 naca. IIdh 
nepeMeuiHBaHHH b cycneH3HK> nacrau xHTO3aHa b Bo^e bbo^hjih 1 0 r jiHTapHoft 
khcjiot, nepeMeuiHBajiH 2 naca h BtiflepMCHBajra b TepMOCTaTe (+37°C) b Tenemie 
1-2 cyT. ^anee pacTBop OT(|>HJiBTpoBBiBajiH nepe3 njioTHyio TKaHb ot 
HepaCTBOpHMBIX nacTHu;. 

10 r cyxoro KOJiJiareHa 3ajiHBajiH 0,5 ji 2% pacTBopa ^HTapHOH khcjiotbi, 
nepeMeuiHBajiH h ocTaBJianH pacTBopaTBca b TepMOCTaTe (+28°C) Ha 1-2 cyTOK. 
flajiee pacTBop djHJibTpoBajiH nepe3 njioTHyio TKaHB ot MexaHHnecKHx npHMecefi. 

PacTBopti xHT03aHa h KOJiJiareHa b HHTapHOH KHCJiOTe CMeuiHBajiH, 
pa3JiHBajiH b flHajiH3Hbie MeuiKH (5 hit no 200 mji.) h noMemajiH b BOfly. 

no OKOHHaHHio ,HHajiH3a b Ka>K^yK) nopuHK) bbo^hjih npH nepe.MeuiHBaHiiH 
nocjie^oBaTejiBHo 0,05 r COfl, 8 mji 2% HeifrpajibHoro pacTBopa ruHUHHa, 
pa3HHBajiH no KioBeTaM h cyiinuiH. XapaKTepHCTHKH nponecca ! h paHeBbix 
noKpBiTHH npeACTaBJieHBi b Ta6ji. 6. JlyninHe xapaicrepHCTHKH no khcjiothocth h 
aKTHBHocTH (JjepMeHTa HMejiH noKpBiTHH, nojiyneHHBie npn cjie^yiomHX ycnoBHHX 
«HajiH3e oTHoiueHHe pacTBopa k Bo^e He MeHee 1:100 h flJiHTejibHocp He MeHee 
20 nac. 



Ta6jiHiia 6 

BjiHHHHe ycjioBHH npoBe^eHHa #HajiH3a Ha xapaicrepHCTHKH paHeBBix 

nOKpBITHH. 
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4.6 
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1:50 


20 


4.2 


4,7 


4,9 


63 ±10 
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1:100 


20 


4.2 


5,2 


5,6 


87 ±10 
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1 : 1 00 


10 


4.2 


4,7 


4,8 


63 ±10 


5 


1:200 


20 


4,2 


5,4 


6,0 


! 95 ±10 



* aKTHBHOCTb QOJ\ H3Mep5uiH no TopMOKeHHK) peaKUHH KBepueTHHa 



IIpHMep 9. Kbynemie bjihhhhh ycjioBufi civieiiieHHH pacTBopoe nojiHMepoe 
Ha CBOHCTBa paHeBbix nOKpWTHH 

nojiynajiH pacTBopti xojuiareHa h XHT03aHa KaK yKa3aHO b npHMepe 8. 
PaHeBBie noKptrnra nojiynajiH flByMii cnoco6aMH. B nepBOM cnocooe 
pacTBopBi KOJiJiareHa h XHTO3aHa CMeniajin, ocTaBHJiH Ha hohb. ^anee 3ajiHJiH b 

AHaJIH3HBIH MeiHOK H npOBeJIH ,H,HaJIH3. 

no BTopoMy cnoco6y npoBejiH ,HHajiH3 pacTBopoB KOJiJiareHa h XHT03aHa no 
OT^ejiBHOCTH. CMemeHHe pacTBopoB npoBejiH Henocpe^CTBeHHO nepeja; pa3JiHBOM. 
B pacTBopti nocjieAOBaTejiBHO bbo^hjih xjiopreKC^HHa 6HrjnoKOHaT, 
aMHHOKHCJioTM, njiacTH(j3HKaTop, rayTapoBBiH ajiBflerH^ b KOHijeHTpaijHKx, 
onHcaHHBix b npHMepe 4. PaHeBBie noKptiraa nojiynajiH cy6nHMauHOHHOH 
cyniKofi. 

ToTOBBie paHeBBie nOKpBITH3I CHJIBHO OTJIHHajIHCB no BHeiUHCMy BH^y. PI1 113 

nojiHMepoB, KOTopBie AHajiH30BajiH coBMecrao HMejiH paBHOMepHyio 
TOHKonopiiCTyio CTpyKTypy h xopomyio ajiacraHHOCTB. PaHeBBie noKpMTHH, 
nojiyneHHtie M3 no;iHMepoB, KOTopBie no£BeprajiH £HajiH3y pa3#ejiBHO HMejiH 
nojiHflHcnepcHyK) CTpyKTypy nop, BOJiHoo6pa3Hyio noBepxHOCTB, 6bijih 

HeSJiaCTHHHBI H KpOHIHJIHCB npH H3ra6aHHH. 



d>OPMyjTA H30BPETEHHM. 

1. PaHeBoe noKpbiTHe ryonaToro rana Ha ocHOBe civiecii Ko.xiareHa rth 
>KejiaTHHbi ii npocTpaHCTBeHHoro conojiMMepa XHT03aHa hjih ero npoH3BoziHMX 
co cTpyKTypooopa30BaTejieM, HanpHMep - rayTapoBbiM ajibjaerHflOM, 
OpraHHHeCKHX KIICJIOT H 6HOJIOrHHCCKH aKTHBHMX BemecTB, OT.iHHaioma^CH 
TeM ? hto b KanecTBe opraHnnecKHx khcjtot oho co£ep>KHT CMecb 

nOJIHOCHOBHBIX Kap6oHOBBIX- H aMHHOKHCJIOT, IIpH CJie£yK>meM COOTHOUieHEH 

HHrpe^HeHTOB ( %% Mace): 

KojuiareH - 19-56, 
XHT03aH - 18-58 

IloJIHOCHOBHBie Kap6oHOBLie KHCJIOTBI 0.5-1 0 

Amhhokhcjiotli - 2-15 
TjiyTapoBBiH ajiBAerH^ - 0.5-5 
BcnoMoraTejiBHBie BemecTBa — ocTajiBHoe. 

2. PaHeBoe noKptrrae no n.l, OTJinnaiomeecfl tcm, hto oho b KanecTBe 
BcnoMoraTejiBHBix BenjecTB coaepacHT JieicapcTBeHHBie BemecTBa, noBLiniaioimie 
ee Jiene6Hi>ie cBOHCTBa, HanpHMep, £o6aBKH cynepoKCH£AHCMyTa3bi h /hjih 6eTa- 
KaporaHa. 

3. PaHeBoe noKptirae no n.2, OTJiHHaioiijeecp TeM, hto oho b KanecTBe 
BcnoMoraTejiBHBix BeujecTB co#ep>KHT BenjecTBa, ycnjiHBaiomHe 
aHTn6aKTepHajiBHyK) 3amHTy, HanpHMep, xjropreKCHflHHa 6nrniOKOHaT hjih 
nojiHcemr. 

4. PaHeBoe noKpbrrae no n.3 h n.l, OTJiHHaiomeec^ TeM, hto oho b KanecTBe 
BcnoMoraTejiBHBix BenjecTB co#ep>KHT njiacTH(J)HKaTjop H3 rpynnti nojincnnpTOB, 

: 

HanpHMep, rjiHu;epHH. 



5. PaneBoe noKpbiTMe no n. 4, oTHHnaioiiieeca TeM, hto oho b KawecTBe 
Bcno.MoraTejitHbix Bem,ecTB co^ep>KHT BbicoKOMOJieKyjiapHbie BemecT3a, 
yiryHiiiafomHe ajireinio k paHeBoii noBepxHocTH h ycHJiHBajomHC Bbixozi 
.leKapcTBeHHbix BeiuecTB, HanpHMep, nojiHBHHunoBbiH cnnpT. 

6. PaHeBoe noKpbirae no n.l, OTJiMHaroiueeca TeM, hto b KanecrBe 

nOJIHOCHOBHblX Kap60H0BbIX KHCJIOT OHO CO£ep>KHT flHTapHVK) KHCJiOTy, 

5i6jiohhvio KHCJiOTy, rjiyTaMHHOByio KHCJiOTy, acKopSHHOByio KHCJiOTy, 

CajlHUH-lOByK) KHCJiOTy HJIH HX CMeCH. 

7. PaHeBoe noKpbiTHe no n.l, OTJiMHaiomeecji TeM, hto b KanecTBe XHT03aHa 
hohho co^ep>KHT ero dppaKUHio c MOJienyjiapHOH Maccofi Bbime 200 kJ\sl. 

8. Cnoco6 nojryHeHHH paHeBoe noKptrraa, BKJiioHaioiipiH b ce6« pacTBopeHiie 
xnT03aHa h KonjiareHa b Kap6oHOBbix KHCJioTax, #H£uiH3 nojiyneHHoro pacTBopa, 
BBe/jeHHe BcnoMoraTejibHbix BemecTB h CTpyKTypoo6pa30BaTejia, h Jino^HJibiryjo 
cyniKy, OTJiHHaiomHHca TeM, hto b KanecTBe Kap6oHOBbix khcjtot bbojwt 
nojiHocHOBHbie Kap6oHOBbie khcjiotw b cooTHOiueHHH khcjiotbi: pacTBopaeMbie 
BemecTBa ot 0,5:2 ao 2:1 no cyxoMy Becy, nocjie ;iHajiH3a b nojiyneHHyio CMecb 

AOnOJTHHTeJIbHO BBOHflT aMHHOKHCJIOTbl B KOHUeHTpaUHH OT 2 flO 15% Mace no 

cyxoMy Becy. 

9. CnocoG no n.8, OTJimaiomHHca TeM, hto cMemeHHe pacTBopoB KOJiJiareHa h 
XHT03aHa npoH3BO^T, no KpaHHefi Mepe 3a 12 nacoB «o Hanajia ;iHajiH3a. 

10. Cnoco6 no n.8, OTJiMHaioiuHHca TeM, hto #HajiH3 npoBoj^T nporaB 
o6eccojieHHOH boah c 3JieKTponpoBOjiHOCTbK> MeHee 8xl0" 6 Cm npn OTHomeHHH 
pacTBopa k Boae H e MeHee 1 : 1 00, b TeneHHH no KpaHHefi Mepe 1 6 nac. 

11. 'Cnoco6 no n.8, OTJiHHaiomHHCfl TeM, hto b KanecTBe BcnoMoraTejibHbix 
BemecTB b CMecb nocjie jinajinsa bboaot 10-30% Mace njiacTH<j>HKaTopa, 
Bbi6paHHoro H3 rpynnw nojiHcnnpTOB, HanpHMep, rjiHn,epHHa h/hjih 
BbicoKOMOJieKyjiapHbie BemecTBa, HanpHMep, nojiHBHHHJioBbiH cnnp T b 
KOJiHnecTBe ao 5% Mace, h/hjih £o 0.6% Mace. BemecTBa, ycHJiHBaiomHe 
aHTHSaKTepnajibHyio samiiTy, HanpHMep, xAopreKCHflHHa 6HrjnoKOHa T hjih 
nojiHcenT. 



O pH.TO>KCH He 




Onr.2. 



3aBMCMMocTb Bbixofla COfl ot cocTaBa Pfl 




Onr.3. 



e rp J - 
PEOEPAT M30EPETEHHH 

PAHEBOE nOKPWTHE M CIIOCOE ErO nOJIYHEHMH 

H3o6peTeHHe othocmtch k o6jiacra MeflHUHHbi, a hmchho k hoblim 
JieKapcTBeHHbiM 4>opMaM, npeAHa3HaneHHbiM nnx o6pa6oTKH paHeBiix 
noBepxHocTeid h cnoco6aM hx nojiyneHHa. 

ripe^jiaraeTCH paHeBoe noKp&rrae ry6naToro rana Ha ocHOBe cm ecu 
KOJijiareHa hjih 5KejiaTHHBi h XHT03aHa hjih ero npoH3BOflHwx co 
CTpyKTypoo6pa30BaTejieM, HanpHMep - rayTapoBBiM antflerimoM, opraHHHecicnx 
khcjiot h BcnoMoraTejiBHBix BemecxB, npn cjie^yiomeM cooTHoiuemra 
HHrpe^HeHTOB ( %% Mace): KojuiareH- 19-56; XnTosaH- 18-58; IIojraocHOBHMe 
Kap6oHOBbie khcjiotbi (I1KK)- 0.5-10;Amhhokhcjiotbi- 2-15; TjiyTapoBBra 
ajib^erafl -0,5-5; BcnoMoraTejiLHBie BemecTBa - ocTaiiBHoe. 
.Cnoco6 nojiyneHHfl paHeBoe noicpBrora, BKJnonaeT b ce6a pacTBopeHHe XHT03ana 
h KOJinareHa b IHCK b cooTHonieHHH khcjiotbi: pacTBopaeMBie BemecTBa ot 0,5:2 
AO 2:1 no cyxoMy Becy; flHajiro nojiyneHHoro pacTBopa, BBe^eHHe aMHHOKHCJiOT b 

no cyxoMy Becy, BBefleHHe BcnoMoraTenBHBix 
BeinecTB h CTpyKTypoo6pa30BaTejM h JiHO<t)HJiBHyio cyniKy, 

B KanecTBe Ben om o raTe jibhbix BemecTB b cmccb nocne £HajiH3a bboajit 10-30% 
Mace njiacTH(J)HKaTopa, Bbi6paHHoro hs rpynnBi nojiHcnnpTOB, HanpHMep, 
ruHnepHHa h/hjih BBicoKOMOJieKyjiapHBie BemecTBa, HanpHMep, nojiHBHHHJioBBiH 
cnnpT b KOJiHHecTBe ^o 5% Mace, h/hjih ro 0.6% Mace. BemecTBa, ycHJiHBaioniiie 
aHTH6aKTe P HajiBHyK> sammy! HanpHMep, xjiopreKCHflHHa 6HrjnoKOHa T '' hjih 
nojiHcenT. 

nojiyMeHHoe noKptrrae xapaKTeproyeTC* noBBimeHHBiMH 3KcnjiyaTan,HOHHBiMH 
h JieHe6HBiMH xapaKTepncTHKaMH. 



